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Abstract of JP 2001167053 (A) 

PROBLEM TO BE SOLVED: To shorten the wait 
time of a microprocessor and to improve throughput 
concerning an information processor which can 
perform parallel processing by employing a 
microprocessor typically exemplified by a CPU and a 
dedicated processor typically exemplified by a 
floating-point processing unit (FPU). SOLUTION: An 
information processor has a multi-FPU configuration. 
The state of FPUs 20a, 20b and 20c are monitored 
by an FPU state register 42 in an FPU connection 
control part 40. When a supporting instruction is 
requested from any one of CPUs 10a, 10b and 10c 
to an FPU state decoding part 44 in the FPU 
connection control part 40, an FPU selecting part 30 
is controlled so that the FPU in the inactive and idle 
state can be linked other request CPU on the basis 
of information in the FPU state register 42. Besides, 
the trouble of data destruction in the use area of a 
temporary memory register 50 from a temporary 
memory register selection control part 70 through 
the control of a temporary memory register selecting 
part 60 is prevented. 
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£ fi 1 ^ £ £ § tHWBaBR^fflrn-fe >y tf co 3 i&mfe 
[11*312 ] 7^n7o* •yfi: . lltO#ffl7o 

ibw 7D7o-t -y-it^mmmcommTv-t vwz 

tttt Sr ffiS L T ts 9 Mi BSBR<0 v>f ^n/nt^tco^ 

[|f*]S4] MfEU?xxh£L/r?^:?n:m-tev 
*f>r — * t SttBSlo T-u#f Bt§ L . fWE U ? x 

TUfc^H»&0>H!«*£fTU Hfflv^^aro-t 
•y -th&> ^^SrS WX-^fcHfilE^fflTo-fe -y -"mffjiE- 
fffiM^&L £ T 9 -fe ^ L 6 frlB U ? h cr)^co 

[ff5f<il 5 ] lulEffii*W-7-f ? nrn-t -y i^fc MIE- 
"8E1t W5t coralfc «£ VMIE^S[^fflTn-b 7t« 

m~mm^mb&ffii l ziffi$ixxmmim$:miR-t& 

n-fe >y t fc«W*«E-H^B«#afc:iftS L£> 

o^^l^M^^MtTmrlEx-^SKjIiw^^^mjIEU 

6 ] KriE^-f ?oro* >yW***jMaa 
*iHffmagg (fpu) *^^Raas*7"n-fe 



•f-stf^a i ^^it^ii6 i-c-ou-m^tiEtft^ttig 

[000 1 ] 

(CPU) & if <?)± ttS^?o7a-t7 -W^K^M 

X.tf^Kl/J^l'ir-M^Il^S (FPU: Floating-point 
Processing Unit) ^fi:*0#fflTn-b -y-tf (37°nt7 
-9") fcfltf,, 7-|?n7nt7fi;$ffl7nt7ft« 

[0002] 

[ ] 0 5 t±_hf e<t) j: 3 %m&mMeomm 

IgiCot^T , -€-<7)^iJcottMW«JS^ ^-r^n -y ^ 
05tfc^T. tf<0 5 1 1 , 5 12I±CP 
U, 5 13, SHIi^/t'J ( Inst Mem ; -f >X h 
7?^3^tlJ) , 5 1 5^-r — ^^^U (DMEM) , 
5 2 0 {±— ^TtOC P U 5 1 2 t^JRcO F P U ( SU/J^R 
^TOJtflSH) , 5 3 0li-HI*E1t^^*X^ s 6 00 
fi^-f yayha-/H5 (Main Ctrl) N 6 0 1tt^ 
^^EU (Inst Mem) , 6 0 2 (if- U (DMEM) T" 

[0003] ^<nffiMm<?)-?)Vj-c p uttcommwk 

yttUWFPUKim^iHl, CPUlt 

«±, *omz%n<D9Bm%mbz>. mmttm, cput 
Fput oMff^taa^^^t^sixTv^ . 

[0 0 04] Xjlsayl-U—frU (Main Ctrl) 6 0 
0##CPU5 1 1 , 5 1 2tc*fLT, ?na-H 
^rifco^i¥*rjyysM^ (SIR) LfcltS. StA'#C 

p uoKi^m^ci o . t'oc p u fc*0>ijyi£fi *> 
flu.tr, ^^ftiisa^ft^tHBOffloi ofpu^ 

«-CPU5 11,51 2</5lMNo4ftJB^-f-i 0. ^t-<> 
ay bt7-/PSP6 0 0(i?l?BM£7)Sv>TV->^^rcoc p 

[0005] ffirfr^fflaj^atifiaifc^^aafc/JMR 

^aiW*-frtf*^l4, #C PU 5 1 1 , 5 1 
^M^zXh-f, ftJ0«ifif:LTFPU5 2 Ufir>\^ 
tl^JOCPU5 1 2^9m&&Rgtih. Ltzti^ 
Ts FPU52 1tfflV^ft«BBA*aBRL , rf^-&i:S 
t«> ^B^^^ttffi^^r 0 . 5tOFPU521^ 
ffl^l. W^7UcM^t»TCPU 5 1 2/v 
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[00 06] IMcOffiMmcvmizfclt, F PU*>"^ 
tf-o X ^ § cOi^f CPUtfeot, fflWPU « i: 

[0007] fut, fla^ocpuwisfciMioiig 

frC'F PU^ffftL^V/kf-CPU • 7/l/fFPUK 

^ifctcliilBMRtciliifcFPUtffiffl^ftifc 

[00 08] 

5SC0CPU5 1 2CWFPU5 2 l^o^^mi^ 

c P u 5 1 2 #i?IM>»u£iR*£-£tJS& 1 O^x? 
JFPU5 2 1l:)|L^*>, li@O^M^tfv\ -e^ 
3 ^> fc»«/]>tBbSiiW t #tr» 2 co 9 x 7 Ltzb 
^0S20^X7JFPU5 2H;S^aJ:Lt 

[00 09] piJitfjH3SSOS3iM3f-^l« 

gat; a ^x it , »toiaKa»PT , *e«5Rr^'c» * » 

fc T-B ? *<aStWfc»£ Lfc i: S , 4 fctiifc 
[0 0 10] i3t. #CPU<ri;t;FPU*«lMl«M 

pu&sssflt^-cv^Tt, looFPua-e^xir^oi 

owcPUtLi^imtJ^f, fcSCPUCfcH 
tFPU £fflu4tt3wqBr«Wfc:*l£ bfc t S £ , *o 

fpu izti^x^^-^m^m^m^wmm^ 

[0011] ±|B«Dltt^t*3V->T*i. V>f i?C77°n-fe >y 

1fttTCPUt«fc:*(f, ffflTntyftUFP 
ZttlBmi. cputFPUWB^^Mtlfef, 

Mfijaa *■ Trig 1 1 few tt&asgKfc: stiii^it^' 

L>Xfoh„ 

[0012] *&tylt±MlLtcmMcDMmt:W&^<M\ 
ft Ltz i> cn>xfo -3T, C P U £■ if ^n7ct7t 
tFPU^ if cO^fflTu-te y Iffc <0$fcfr«!«* "flBi: L 



|ftLh£B4£i:£gWi: I/O**. 
[0013] 

ilZfc, SiiOf ffl/n-t: 7 1<0 3 *>«Mlo4 D 

ii^v *t ^ 4 m&iz h h *ffl7°o -t v -9- £ afiKttfcttffl 

co#fflTn-fe £ fi^TLO^ftKtfcvvt , Pit? 

ifiHKOlgff itScflP^"* i t tfX'% h . Lfzifi^X . 
* ttflHc* 4$ffl7nt7 IhWSRtti PS 0 , 

[0014] 

[SMB<0H*<03BJB] KIT, *«W<0Htfc«JKIII*IKfi 

[0015] *fhi i em&f&GmB&mmsz. 

•e>f ^n7°0-fe>y-9-^S5:S#^-t;oUT£7)U h 

imizfo&mmymz vv-izttLxmrn^j ;o7n* 

[0 0 16] ^coHlco^BBtiSfc, v^nrn-fe 
-y WzM L T Sit«#ffl7n^ -y -*b&*ffl£3 *vr ^ S . 
t/£s6*r>"C, ?^a7n-tyfli, ^«St«*ffl7 

n-t .y co a *>3®rsri&# t*otui,tma^ 
i^ijti^fffl7n-t v^zMLxmmm^ h-^zttf 
•cs 5 . ^cDi a ^ffiffl*^fl«-r'$ ^fi#io*ffl7 

O-t -y tf *WAS> S «T\ ffflro* -y -tf OSJS^ig-S 
. — aUflXfflrn-fe -y ■W-fCtdftf^RIRfcAo T 

i^<tt, ffi<7)^ v v ■> h vmcommyn -t -y -9- ^ f 0 
[0017] *mts2<nm&<r>mwimiatt** 9 

n-rn-t-y^tt, Si»Hffl7n-fe ■v^ft , SfflBv-f ? 
a 7°o -fe -y t m 2iSico#ffl r a -fe -y -ff O I rf flfr t 

■fe -y SriallLTfc DfflB"?^ ^n7n-feyfy!) 1 

t'jmb 3&*<5 -3 tz t # ^IfrlEv-f ^ n7nt -y £ 
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^mcomw^tf o mmmm^t *mttzm$Lb & lt 

[00 18] £c0Jf!2C0^BJit44fl2ffl{4&C0kfc>9T 

u-fe >y 4 o^tt^mitcfe 4 co 

h #25 -5 fc k § 0#fM7n -te -y ^O^cHS SrffljSLT, 
Tt&#T£l ^T 4 ItflSkOSfflTn-fe v -f & , 'J?xx 

[0019] i^ia^rfffflfciOs ^012^ 

(4#« £L3c<Tl>4<T. V ^ft^coSv ^T^5 tfffil 
LT v ^4 £ £ fcfc D , ISS k LT , ilB^frcoMfl^TJ 
[00 20] #IISfS3CO«BJcOtf83^^K4, *If&c0 

k , fflrlB^tOWfflTn-b -y WtflliSriSILTio DM 

tffo -ofzt^iz^tDU ?xx h £ Lfz~? A 9 uy°n -fe >y 
t*^lMl«*fflrn-b -y tf izmMTZ MWZ'if 5 
t#M$iJ»#J£k tflttfcfllfilt k & Lfc t C0T&4 . ico 
®3«M. ±ie^2c?)^t;fev^T. 7^07 

7n-fe7t^ t^S^K#'v^ix<7)-e-f ?n7n-fe 

IB^LTV^. 

[00 2 1 ] Z\cr>m3cvm i mzJ:&imi±$:cDt&K>T 
hh. WK&&$btethlZ.*>£.* iiTtAkocofyiJk L 
T, 7^n7n-fe7t^ 1 k// 2C02O& 0 „ 
To-bvWA ItA 2 CO 2o& 4 kM5g"f 4« 

[00 22] £co*§i^ 1 #U 1 fciMrl/C^ittJB 
T\ ju 2 # A 2 fcffifffli£&lW-* i t iih-h^A^m 
T£>4„ ju 2#'A 1 Sri*LTl^^T\ // 1 

*»A 2 t=ffiffl*^^Krr-i>^ k fc-fc^WC**. 

[00 23] jut 1 #A 1 ££*LT^4«?\ // 1 £ 
SOSSg^*'*o tz k -T 4 k , // 1 {4 A 2 t*r LT 

i>teffl«£31Wrf4 i bi^Wrcfoh . 

[0024]R*(£, jul#A2£dMrl/0*Stt!i 
T\ // 1 tCjjC^^hfrWftofcfcf 4 k , M 1 54 A 
1 fc*f LT kWft£?£iJrr£<r k *fnrffiT*-6 . 

[00 2 5] 4fc, 2£U 1 %&^LX^&tmX\ 



u 2 fciJcoKSarfMrt 1 * -5 tz k -t 4 k , ju 2 1£ A 2 C 

[0026] mmz^ jj.2tfk 2*dMTL'ev>4*ani 

T\ ^ 2 1 <J(«SJS^i) o 1 1 1. 1 , //2i4A 
1 tc*f LT i ffiffl*^ HSWS ; t *nfTK , C** . 

[0 0 2 7] 4>t, SWJi: LT. ^n^a-fe-yff 
t^/z 1 k// 2 k 3 <0 3o^>0. fffl7n-t7ti>'Al 
k A 2 k A 3030*4 tiR^-S. 

[0 0 28] ^co±g^-. jul*«A l^A^TL. }x2tf\ 
3 * A^LTU4^JT\ // 1 lZiX(0mMS^^h-o 
tzt-tht. //lliA2CSUi(5fflM»l.; 

[0 02 9] iHMtt. jul*«A l^tS^L, ^i24U3 
£ £*LT v^4WffifC, // 2 teiX0>SSSHWMh&*2&-3;fc 
k-f4k. ^2<iA2t;MLTtffifflS^^»^4ik 

[0 03 0] zmz^ S'JcoMk LT, v-f ^n7n-b7 
1 kx< 2 kx< 3c0 3o*D , #M7n-fe7t* 5 A 
1 kA2k A3k A4C04o£>4kfK5e-f4. v-fiyn 

rn-fe •y^co«kirfflrn-fe -y wmmt \i&-fi,i> 
m tx-h 4 igstciifc < t , v < t t ^ < t 

[0 03 1 ] ic0*i^. ju 1*«A 2^A*L, /x2^'A 
1 * (5#LTV^4^»T\ ^ 1 fc:ifcaB£SWlHW , »o 
/ik-T4k. juU±a 3fc*tU"Cfcffiffl*tfM[rfft; 

k *f»rfltT* 0 s § 6 tju 2 t^coS^l^^-^'* o 
k-T4k. ju2l£A4lzttLXi>imMZmm^-Z>Zt 

[0 03 2] tfz^ jul l^A 2SrtS*L, /x2^A3& 
AW LT ^ 4 ^fflT\ x< 1 tciJc^S^ifrW* ofc k 
^4k. jlc 1(4 A lCMUtiSffli^amt^' 
WC* *) , l fc§ 6 fcjJt<?5S«fir^*>o k -r 
4k. // li4A4fc^LTi>1Sffl«^»rr4ik^ 

[0033] ULLcofflfcr&^T, ^covW ^nrn-t 
■y-tf t#fflrn-fc -ytf k ^'M^MJlco«SlfcS)4 k & 
t . v ^-rti^coMiI^^T LT#fflTo-fe -y -tf^g= ^ 
*tJ^k-r4k, ^kLTffico*fflTn-fe>y^dS* 
LTl^4W ?n7n-b7tt§ A»=^4<5:c0^^m#^ 
s6«*Wf . ^coS#3&^t^#fflTa-fe 7ttMLt i 
ffifflffi&^U-r 4 ; k j&TWC* 4 . 
[0 0 34] ;co4 3^3cO%BJt44k. 
^757? "CSOBlKFSr frtzhX\ co v-f ^ aTn-lr 
-y-f (4W*co*fflTn-fe -yft: # ^T^tvSffl-T4 
.Ik* i 'T^4 0 Lfcj&s^T, ^nrn-te-y^coff^ 

v ^THtTS-^4 i k coT# ^iWs^WWtcitt*: L . ^ 
a^co^fI^af^co^±^H4 i k j&*T# 4 . 
[003 5] *IJ|g4 co^BHcO'tf fgMII^B(4. ±l£co 

n 3 emmnz&wx » mriE ymh* Lfc-?-f 7 07 
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^#8l^-B#fB'li^S£1i;LTfc 0 . ffflB'J P2: 
iwfE— B#fB1t¥SSrr^-bX L^^'^HfflB'J 

tfiH^aaafc^gfrts ± a (cffi^SfiT v^s tor* 

[0 0 3 6] ^<VWi4c?m B Miz£&b^ 
o7nt7 th&> "C(i$r < -B#tE1i#K^ 6 
[00 37] 4W5^&^<0fniBtPlil!EU, ±Etf> 

ke— »s b«^s toPHte «t ifmimm^mmru >y 

Tk MIB-BtlE'ti^S b er>mzftft $ *tTS8Rtt»£jS 

5e L^*<9ift5£ffi«te*t t TKrlE-r- **Si&0)fctf>(c 

fc *«ifcflWci: & Lfc i> cot* £ . 
[00 38] ;^5o0JJHJ:§«^ti5 

>f ? n 7n-fe -y tf fc h h 7° o -fe >y -f fc § tiT 

S iSWjmtC EH£ ttT ^ S i fc j&» Jo , »-jfcf-^ 

[00 39] *IB^6»^cy)fff83Epl^a(i N _h|ScD 
f& 1 ~H 5 collets wc . frlEv-f ? n7nt -y Hfj&S 
^iSlTMailH (CPU) tfcl mrlE#fflTa-fe >y 

«?»/mi*m»:mii^b (fpu) ^xcommm 

7°0-te>y-+r (NDP : Numerical Data Processor) X'fo 

[0040] iwi m:, jfi^<?x MaajK^aiiib 



? MS t . flB(cJM6'J^JtoSEa»t ifiWfc -r 4 ^ x i? «BC 

tttgoteT SrfSv ^fztf. z com 6 co^Hj] i *UT . 

[004 1 ] «7 «^BJ!^ffi fRJagSISfi, ±IB^ 
»l~»6«fKHtctiV^, fieiHW'f?n7n-t: 
■ytfi: LTJWPCPUt,T^-fcXifrS6{c((!iR§*LT^4 

figTJT -y 7°*H* i t h . 

[0 04 2]^, i^attfc^t, rcPUj 
(Central Processing Unit) 3 IExBi±, ilf^Oft 

lit tT. fxlliJi' r MPU j (Micro Processor Unit) 
%b'h&&bT, &fz, ffflTn-fe y"9"i: Ltlt ±IB^ 
MiaJ1>fc< l^lji-tf r DSPj (Digital Signal Process 

or ) % b' h -ir^T , %K?tdk t> JZMzftm U#4 1> <n 
b LXb^lKciftHi^^Kc^. 
[0043] OT, *5MBfc*»A>*)4v4^-C P US^C 

(^HffBaasM^MflcflWrsat^ Jews' eh tat^v 

■yfkUCPU (4>^Hfl:MaS«) £«fc*tf, # 
ffl7ot .ytkUFPU (i^ifi/hioS^JraSa) 

[0 044] His 02. H3i±H^:^i: LT— gp-f 
ojii«»iLfcHJi«aBt*!flr LT^4 . 01 (i::*:f&BJ§<D 
SIoffMov/PfC P us^colf fBfflMKfc^Jtt* 

a -y I2li-?;kfc P u^^lfllMa^a^r^ 

»t*jft* x <omL^mmw>$:^bb t>tz* vtw- 

c p u^coflHBJasiiai t J'rfPoS* t eoBWRteon 
T i "9 P L v ^^Sr^-TT'n y ^0.03 14 C P 

#pgp*3 «t tX-B$IBM U ^ ^ SBRgUKo ^ T i 0 P L V > 
m^&^rf >y ^ 0T"* 4 . 

[0045] 0 1 \zx.^x^mm^m.<rr?)v^- 

[ 0 0 4 6 ] 0 1 tefcNvr, i o 0 (4*HM<7)1J 

JBW^/l^-C P U^^WIgMa^B. 2 0 0 {4^hSPIE 
tt^K, 3 0 0ldJW(ICPUtrft4. 4fc, 10a, 1 
0b, 10c (451 ^»S:Ufc««l , ClMW**7>f 9 a 
7nt7 1 1 T c P u ( +^I^a^ 
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B) , 11a, lib, 1 1 cii#CPUl 0 a, 10 

b , 1 0 c tfMtj~t^ tirtr Srfgtt t X v =E U 
(^/-Xb7^y3^ty : I M) , 12 a, 12 
b, 12cli#CPU10a, 10b, 10c£%B|£ 
Sl^f-^^nf-^^t'J (DM) . 2 0 

a , 2 0b, 20c Ii#ffl7nt >/"f <7)-ft^Ji: LTc 7 ) 

^t^t^tJ^a^ff o fpu ( 7o-f * y^aM 

J-~>y h ) . 3 0 teWskOC PUlOa, 10b, 10 
ctIf«FPU20a, 2 0b, 2 0 c b fltfWttHi* 
«SaSt*«J0J»i4FPUj8S?», 4 0Ji;FPU3BKgP 
3 O^FMfflf OC PU 1 0 a , 10 b, 10 

ci;FPU20a, 20b, 2 0 c b<nWMWg&W® 
■ft F P U JSiKSJfflISP , 4 2 tiHljScO F P U 2 0 a , 2 

ob, 20c cou-ra^^'is^sstS) s tt&m 

iWm lz$>& sWr t^fif HK» MCPUlOa, io 

b, 1 0 c&itf^f-gPCPU 1 0 OCOo feifCOCPUA* 
? - fcfc -5 T V tiMOHl fgfcjjrt F P UttJBl' isX 

9Xhh. F P Utffil/ y'X^4 2liFP UtttttHflftff 

3 0 AWFiif *OteHfci * 5 r gifl^g jiiUU F 
PUSM*W«HJ4 0#|Rlt< rgttgfft^gtj CfflSL 

[0 04 7] FPUtlt/^^4 211 FPU 2 0 
a , 2 0b, 20c fi9»f|3RJB*llS5U *tf)lWfcKJB 
^CPUlOa, 10b, 1 Ocfcfe** J: dteflMt 

[0048] F P UttMMftPg|54 0 {±. C P U 1 0 a , 
10b, 10 c^vTO^6K£»dWfc>5ttS0!fc L 

FPUtffiI/y^^4 2<7)fif$g£ft¥MU Wi;*^ 
T v ^ ^t)*>SV vt \ vfttiw F P U t V 
miLti^vx^-«CPUJ:JIitl,J; oiz 
FPU®tRi53O^$0ffll-ri» iofcffJ&SsfxT^S. C 
PUlOa, 10b, 10ctFPU20a, 20b, 

[0 04 9] CPUtctSSttS*i.ftitfc^rSFPUtt, 

[0050]f^«50fSCPU10a, 10 b, 10 
c^hgPCPUl OO09*)^^-t^SCPUi^ 

^T^S„ £ <0-B§fB'fi ^ y'X?5 0 tfftfiFft$<Z>K 

[00 5 1 ] t Z hX\ MttSWS lOCPUlOatW 
;tS£3S30FPU2 0 c fcj^SSKS^T^ftttJBT. M 



B#t. Hi(f^2»CPUl Obfc«i«raSl<OFPU 

3 e^SSIHJaib^H^fcjB; -S^h^^DttS. -f-co J; 3 
£r*§ilrfc. <54CPU4«- BffBfi U-^'x^s OicT^-t 

■xi/c^stst, s'jcoc p u^iiiBtt— m^mu : Jx 

TMl/isX? 5 0coitf£.m£i l zi5\^X'f— ?co±M%X"f 

[0 0 5 2] «^6 0(1 ^(DXo^m^co^i 
ffiifct&tztblz^ — B#!B1ilxj>'x^ 5 Otcpuio 

a, 10b, lOcfc COP^fe it/— ^lEItl^ yX^5 0 
tFPU20a, 20b, 2 0 c h^m^h^Z— B$fE 
falsi? X? 5 0 fc^f-iiC PU 3 0 0 fctf>|STC53IS01W 
fc*«tt»£fiff (7-t'li--y 3 y) -TS-BtlB-lii 

4*:, 7 0(iFPutsM$fJtPgp 

4 0#F P U^tj,^^"X^4 2 ^SIIL^Sat LT- 
«SB«U^^a»?»6 0 £±IEO J: 3 fcW«h$-*-B$ 

IB-it u ^'x ^afiRwaiaJT* s . -mmu vx 9 mm 
tffl a l . -BtiB'fiu- ^ ijpgp 7 0 t < 

r -B#lB1SjafK$iJ13P#Sa j CfflSUv^. 
[0 0 5 3] !2CJ;'.t?./|/fCPUM«ffi 
fg^a^H 1 0 0 h?hSP^S*t (Ol^to^t j: DP 

[0054] 200 te^Pf-C P U*5*<?3fl| fgMS^M 
1 0 OtoV-iT^f-gPIBIi^B ( DMEM) s 3 0 0(i 
^hSRCPU. 3 10l4^CPU3 0 0*9gfft*<#* 
^■*fftlfttrv^JMB#^-jftU (I MEM) ,3 20 
ii^hggc P u 3 0 0<0«SHtfflv^4-r-^*<ShW"ft*1- 
gPx-^^^EU (DMEM) 

[0055] si pu^commmmms 1 

0 0t*3(tSCPUl Oa, 10b, 10c«If|, 

-f-^<7)Aai*^fi : -5^a6t^hSPIB'l^«2 0 0 fc oji 

tf^MIW-f-ST— WtH^7i- ^. (DM I 
F). 82 (4C PUlOa, 10b, 10c t ?hSPIE'lt 
HK2 0 0fc^BrC'T^-fe^Wff (T-b'M^— 
>■) S-fi'dT— ^^^XiH#SP (Data Bus Arbiter) 

x-fo i., 83 liv/kf - c p ujjiRtnmmmmw. 1 o o 

tfc(«CPU10a, 10b, 1 0 c i:?hSPCPU3 
0 0 fc^fflTifM*^— ^O^O t 0 $-ffd \ /OA > 
?y^-x (i/o if) 

[0 0 5 6] FPUSKSP3 Ofcit/'FPUfi^JfPgp 
4 0 (4. v;^C PU^5^tit$g£ra§lg 1 0 0 
£OCPU10a, 10b, 1 0 c t*t^!>Oi: |rPBH^ 
^hgPCPU3 0 0hi>«S^§iXTV^ o 02ti3^T, 
F P U mWtMM^4 OtCPUlOa, 10b, 10c 

toztiwitsiwmc p u 3 o ottfffisittmmm 

7-fy84, 8 5 XmitiX \^Zt iZ^M^tifzW, 
rWt CPU*^(7)>J^XXbi:FPUA^OSIfI 
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[0 0 5 7] mz, H3fc±o*CFPUS8BBW»»4 0 

«j££l£HJ-r£o 
[00 58] F P UJiMSlJ1SPSE4 0 (4. F P UttttV-*'* 
X ? 4 2 C0{ S J&»(C F P UttAM&jlEffi (DEC; Decode 
r) 44t^hg|5CPU-f X4 6 i: ^ fi-tTV^ 

So 

[00 59] CPUlOa, 10b, 10c<50#*i4F 
P Uttffi«IiSP4 4 £*t LTi^J>MiSflltf>fctf>0> >J 

* 4 2 £ #bs l t . ^mmftm t^^t^sFPu^ 
FPu«jBWfigiai54 4ji, wie^idc FPU 

2 0a, 2 0b, 2 0cC0 0*>^Kjf^KSSOFPUSr s 

'jmbtf)*-jfcCPUfc«IW-4 i-ptFPUlK 
gf53 0t;MtT$lJWI-^^jiai^-So 8 4a|±y?XX 
84b(±7?y D -y ^COff-f-^ >X' 

[oo6o]^, f p uco^mmm^n^-th z t 

(COttT. M»tFPUtfDteffl««i: 1^5^(4, FPU 
tflMI* L T ^ 5 «JB* -fttf «J4 i> 6 ^ , ^-<0 fc & fcR 
^ F P U CO V X ? - i: £■ -? T V ^ C P U j^iCJtffl O T — 

B#ieif Vi?X9S 0MStil/O>*#Jll, fei 
V , 3£ tjSUHSS £ — ^re£1S P x'X ? 5 0 g #co x 

-^ty ^mm lx v^«jni atr t> w*4 . 

[0 0 6 1 ] — H#IE'lt^^'X^5 0(4, 3-^ct)FPU2 
Oa, 2 0b, 2 0 c t^JESLT 3OC0VS>^ 5 0 a, 

50b, 50c^tu^5„ -mmv-'j^misiffi 

60(4. CPUlOa, 10b, 1 0 c i> «tt/F P U 2 
Oa, 2 0b, 2 0cC0#*&£>t^haSCPU3 0 0 
KA>^5 0a, 5 0 b, 5 0 c CO^^CO^B^ 
C01H 0 Mt £11 a tzibcr>m l COMS^-b ^?60a-- 
t CPUlOa, 10b, 10ciJ:l('FPU20 

a, 2 0b, 2 0 cC0#*5&^C0VS>^ 5 0 a, 5 0 

b, 5 0 cCO#^CO^tiit<7)^0^X^fl dfctfxOgi 
2C0SiS[CO-bl/^^6 Ob- ^f-SPC PU3 0 0£>£> 
C0Ay?5 0a, 5 0 b, 5 0 c <D#*C0M#tfJ LOW 

9&Jt£1ro;^oifi3co-feW:?6 0 c fc^flteT^ 

So 

[00 62] -^IE'ltl^^X^giRM»SP7 0(4. -H* 

lEH^^x^a^speotfetts^i^^^eoa, 6 

Ob, 6 0c£MflfWteM**$-4J: i 3fc:=Sro'C^4. * 
C0ii:(c4oT. — B#iB'ftl^> ; 'X^5 0(CfcV^T± : l : § 

[ 0 0 6 3 ] Jfcfc, ±ISco4 3 £«j££*i£#H5feco® 

®cov;k^c p u^owfg^a^a i o o emfe&m 
Acoyu-^-hizm-oxmm-th* 



[0064] Xf77S 1 OtfeWOhSflC PU3 0 0 
^IWIfOCPUlOa, 10b, lOcCfrW 
i^SijBK^WOftJti^f^ . ^f77S2 0(:fc^-C 
#CPU10a, 10b, 1 0 c SrjBSOU 

j^*jWt<a:fafc#CPU 1 0 a, 10b, 10 
c (4. XT' >y 7° S 3 0 V ^?IM^itSif Jt»^& 

& IJXf >y 7S 4 0 KatCTSlft/MfoSaiWSff*)*^ 

a^coMn^n^s o * tr , xf-y7S2oo ttj 

[006 5] — xf77s 3 Ofcfcwtifift/HfcSi 
*S0Msa***fiarTc-ft s Liz. t s axf >y r s 1 o 

0 fcjfcA/CKSftlMMfflf* F P U 2 0 a , 2 0 b, 2 
0 cCO^tiMzm^^t^K „ 3fgC0CPU(4FP 
UttttfHtttt4 0 fctJJt* F P U«JBWBS»4 4 tcM L 
XFP UffifflC03t*0C0 ymi Srf^rf £ . 
[0066] U b fcSlffc F P UttflRjBIHM 4 

(4. Xf77S 110, SI 20(:ijHTFPUflt/ 
y^^4 2 COimSrHS . FPU20a, 20 

b, 2 0 ccou-Tix^lfjfft^roTV^-r^^^Sv^ 

t^i.tfflt^oti-^A^^t-m. -tut, 

^^Vi|,ti«FPU^Ui: ^(4X-r 7 7S 13 0 
tStA/C, U^xXbLT§^CPU^LTf#«fi^ 

[0067] ^VVO^£^C0FPU#£> 4 
fcilFPU Lfc k § fctt, U ?xx F Srrf 

»TU Xf>y7°S 14 OCfcV^IiCPU^SItt 
ffiWffiffllffi^FPU (20a, 20b, 2 0cCOWf 
tlfr) ^'figffl-rS— B#iB1gFi/X^ 5 OOA'y^ ( 5 0 
a, 5 0b, 50cW~?tLfr) ^StMm^—^^K 

[0 0 68] LT. Xf77S 1 5 0£fcivr. 
cofpu(±. ilftcovx^-t^r^Tv^c pucoifff^r 

^-fcsSro-c^&cpuiiFPUSiaiMWfcStff*** 

i>C0T£>So Lfc^-Jt, CPUlOa, 10b, 10 
c^ofeOfiScOCPUi;. FPU20a, 20b, 2 
0 c CO 3 IbCD&ffltfilZ-O&tfiX V ^SffiSco F P U k CO 

[0069] hhl-zxTiCPUkhhl^COFPUk^ 
^tf^xmWZmfTLX^^VzMT. SiJcoc P U tjgij 

co f p u k &mf Lxtmzmff^- h z. t &-*imx-$> 

[0 07 0] |SJ — - COCPUtfcV^TF puco3:S 

4Utl(:, *-<^H&CPU#*3:4a»tf>FPUfc: 

k*«iai0»4. I¥t<(4. IEj*om3^0Htj;S^ 
ffl*«HStLfc^. /ii . Ai (i = l, 2--)T"IMBH 
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[0071] fi^oFPUtrtsvT. zey&Wfl^kjttM 

JBSSjWRT* - * fc . Xfv7S160tfcV^FPU 
HOBl" 2 i±^^lg##l£titO FPU tol, vc«tg 

sWfcT L i k *■ ^t«JBtc SEfl: t . ^x^-fc^T 

CPU ttjjgJt i£H Sr — BflBfil l/^50KI#©f 
-Wt'J (12a, 12b, ^cW^fW 1 ) 

^LT. Xf77'S2 0 0fc«». *IT;£#£ 

[0072]Xf77S200 CfiutHT^ttiWc 
SfUfcfcfflBrUifcSJi, Xf77S2 1 OlzMAsX'ft 
g|iCPU3 0 OfcStL-CftTWOiZ^SffV^ <fc<0i&fr 
Sr#o 0 -f^b^K Xf 77S220T?hgfCPU30 
03&^C7)*B»i^#t,, jBtt#**tffXT- '/7S 2 0CI 

Xf'y/S 2 3 0t'yXf^«i7^#*>, 
Jimimtf X-r-y TS 2 2 0 tCMS . 

[0073]SC, -H^Ettt'^^ 5 0 Srftfflf?,^ 
k izmm IT Of - *±»& fc i 4 x- * SHfcOKr jhfc 

[0074] ±fEL7c i dfc, -H^a«U^X^a«?« 

6 0(iI-5^f-^«±litJ: 0 , -BtlB'fill^x? 
[0075] v;p*-c p uttcoffiMZmMW. 100C 

feltSCPUlOa, 10b, 1 0 cWrftLiP&FP 
U20a, 20b, 20c CD^tlfrtZttLXPfWi'^WC 

-^^CPUgtOf-^tl/ (12a, 12b, 1 
2 ctf>livtfiu&») mStitlsifX? 5 0 (ClSilf L%- 

ittuaKtkKkw ^nrniz.. itocpu«iu^§ 

FPU^T^-bX mZ&l'i'Z'? 5 0rt«7 

CPUtiFP Uffi M$MSP4 0 fcfelt* F P UttflMflft 
i54 4t*fLTFPUOfiMU^xx h&tHL, ^ix£ 
F P U»»S!^4 4 {±F P U^SSUj/X^ 4 2 

OF P U'\<7Mm$:Wt«S't& . 
[00 76] 354 FPUfc^UJiSC PUj&SVX^- 
k =5r T £ 9 . it'FPUl fls (zMjBtt £ *»f IT V vfir ^ 
#3ST $> 4 i k * F P U WR V ^"X 9 4 2 L fc* 

£\ -eo; £ £ F P U«®S?^gg4 4 *«»MU 

mk^zm^x-mmv vxrmwmmi o 

tT-BtfSM^^X^ilKg|5 6 0t;ioft4-fe^^^ 6 o 
a--, 60b--£MPU fWFPU^'T^-fcXfSI 
jsgO— B#fE'[t U-JX? 5 0W>? (50a, 50b, 
50cOlvftl^> OA*. m7j*-MC*fLT-?X? 

^ *ut r h p 7Mmn>Mz r ? -t x £■ mmth z. a 



[0077] VX^-t^^CPU^FPUCSS 

7J*°- F £&fE L, FPU tcfcl T??ID/J^^Sff»l 

[0078] ftfifcfcF P UC0JI1«7L. 16***- B# 
IB'lil^ i/'X 9 5 0 tc» -3 X V ^ § «J|K?Mft^(i . ffy'vx 

M3»sn£ i #0* * y tans* t . mmmrmz fpu 
wmzxh . 

[0079] iil±0 i -5 &Stt8f1ll£fT5 £ fc fcj: 9 , 

[0080] a±mL<mmLx^tzz a ^njso 

j&S: k 0 . v vftuxo cpu tf&ftd>8o^a3toifi^ 
fc-fCfc* 4 F P U tc^a^-frT U44#BT£> ^ fctL 
tt, ^RtCPU l=frfc^iM>»^Jiakoifir# 
# fcli, 5tOF PUjWBPH*#i.TV^< 
T i> s S'JO FPU T V xhJf * A> t*PI*fial!W 

effiOPST-fe ft^CPU fcco^fc L* 1 
F P U#oVvov$ra»oJt 0 , CPUtFP U^ 1^1 
tLi^im v k v /i^N— F 17 x T&MMX' 

< mmt& i k *T'# , ^i$W^MB*«^t'Bri6i: 
[0081 ] £Lh % ^^co^ifeO^ffit-o^TPMk 

(1) C PUT'^$fL4 V-f ^ 070-lr -yHfk UT 

(2) 7X^-t^5tCPU)!/^FPU{Cg^^ 

-f-ixtfc 6*>fL«ifiSttli s ar< - -n#IS'll^^x^ 5 0 
£«1f&LT. FPUtWPUCttlWf-^t'J 

( 3 ) -HSIJttP yX^50 & *^^> k LT t, . M« 
l> CDX'liZ: < s fl^r O F P U te*ffl<a*jfttf>— BSffittU 
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[0082] ±IEO ( 1 ) - ( 3 ) MS^tSttftLfc* 
[0083] *IBOHgSB#t^{±iaHt;IEtl£tTSfeSe 

[0084] 

[fKH^s&n] ^wmz^mi, cpu 

u mmsm&mmmms) ^-mt^tL^mmco^- 

o-fe -/-tfii^fflTo-b -y^ fc^jgtW* ^E^SO 
7?\ 7^n7nt7W — ^HfflTn-fe >y-tf£r 

sSr^fflT n-b -y -FOSdSt- <fi«k t fc i: § 

ii, S'J^fflrn-fe-y^t^-co^OH^f^flSc^-ri.^ 

[Hi] ^mmmmmmn-?^ cpu mo« 

[ m 2 ] jjbh i ^mmcommco -?a^- c p u^ras^ 
v/i^ c p utt&ffimmmmw. t ^m^mm t ^mm 

tcov i 0 m L v »B8fll* ^T^n >y ? El 
[ 111 3 ] ±faH l coHtfico^<7) v/kf- c p u^r^ 



[04 ] ±B<7)mmmm^-?/^c p u^oflH 
[05] c p u^toffi fimsia 

cot^WifSS:it/n -y ? 0 



10a, 10b, 10 c- 
LTOCPU (tfiAM; 
11a, lib, lie- 
12a, 12b, 12 c- 
20a, 20b, 2 0 c- 



mm) 



#l7'ot >y+h/)— Mi: LX 

m 

3 0 - -aBl^KO— « t LT F P USftfl! 

4 O-JSWWP^BfcW-Wi: LTC0F P U&iMflI$S 
4 2-FPU«I/y^7 

4 4-FPU^«DBMgP 

4 6-?hSPCPU>f V?7x-^ 

5 0- — l$Uit#&fc LT^>-l3f2'li^X^ 
50a, 50b, 5 0c-A>^ 

6 0- — SflE'lgfflS^St L-Cco-BtlBlit^x^II 

60a, 60b, 60 c---^U9 9 

i o- — mmnMtRmwf-mt LT^-wiatii^x? 

8 l-f-^ : B l J^y^7x-X 

83-I/0>f y^^x— X 
84 a — U Jy-XYOM^A V 
84b-7?/'J -yisCOim^-yJ V 

3 0 O-'-J'hfPC PU 

3 1 0— JWMMhXt'J 
3 2 O-j^aJf-^jX^U 



[05] 
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2 0c 



FPU 



F 
P 

u 

*t 
in 
u 
-j 



J— 



4 0 
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[04] 



friftCpUj&^^-ePU^O 



S20- 



4£cpucdm;££ 




S30 



S40 



NO 



NO 



S200 
3210 — 

YES 



3221 



YES 





YES 








< 1 

— . no 


J NO 

5-1 1* "7 ^ 



YES 



^S230 



-SI 00 



FPUOSfrftttJUi&^i^ 




-SI 10 



NO 



S120 



^S140 



S160 



SI 60 



Si 30 



